Identification of 1-palmitoyl-2-linoleoyl-phosphatidylethanolamine modifications under oxidative stress conditions by LC-MS/MS.
Phosphatidylethanolamines are a major class of phospholipids found in cellular membranes. Identification of the alterations in these phospholipids, induced by free radicals, could provide new tools for in vivo diagnosis of oxidative stress. In this study, 1-palmitoyl-2-linoleoyl-phosphatidylethanolamine oxidation products, induced by the hydroxyl radical, were studied using LC-MS and LC-MS/MS. Data obtained allowed the identification and separation of isomeric oxidative products with modifications in the sn-2 acyl chain, attributed to long- and short-chain products. Among long-chain products keto, keto-hydroxy, hydroxy, poly-hydroxy, peroxy and hydroxy-peroxy derivatives were identified. Product ions formed by loss of two H2O molecules vs loss of HOOH, allowed the identification of, respectively, di- (or poli-) hydroxy vs peroxy derivatives. Location of functional groups was determined by the product ions formed by cleavage of C-C bonds, in the vicinity of the oxidation positions, allowing the identification of C9, C12 and C13 as the predominant substituted positions. Short-chain products identified comprised aldehydes, hydroxy-aldehydes and carboxylic derivatives, with modified sn-2 acyl lengths of C7-C9 and C11, C12. Among the short-chain products identified, C9 products showed higher relative abundance.